Role of plasmid- and chromosomally encoded Hha proteins in modulation of gene expression in E. coli O157:H7.
H-NS and Hha belong to the nucleoid-associated family of proteins and modulate gene expression in response to environmental stimuli. Genes coding for these proteins can be either chromosomally or plasmid-encoded. In this work, we analyse the regulatory role of the Hha protein encoded in the virulence plasmid of the enterohemorrhagic Escherichia coli O157:H7 (Hha(pO157)). This plasmid is present in all clinical isolates of E. coli O157:H7 and contributes to virulence. Both, Hha(pO157) and E. coli O157:H7-chromosomal Hha (Hhachr) exhibit a significant degree of similarity. The hha gene from plasmid pO157 is transcribed from its own putative promoter and is overexpressed in a chromosomal hha mutant. As its chromosomal counterpart, Hha(pO157) is able to interact with H-NS. Remarkably, Hha(pO157) targets only a subset of the genes modulated by Hhachr. This has been evidenced by both assaying the ability of Hha(pO157) to complement expression of a specific operon (i.e., the haemolysin operon) and by comparing the global transcriptome of the wt strain and its hhap, hhac and hhapc mutant derivatives. Hha(pO157) and Hhachr share some common regulatory features, however they also display specific targeting of some genes and even a different modulatory role in some others.